Vasoactive intestinal peptide can modulate immune and endocrine responses during lipopolysaccharide-induced acute inflammation.
In many studies, it has been reported that vasoactive intestinal peptide (VIP) may play an important role in modulation of the immunological response. VIP can be produced by immunological cells, and also the receptors for this neuropeptide are present in many of these cells. The aim of our study was to estimate the effects of the administration of exogenous VIP on serum concentrations of proinflammatory cytokines [interleukin (IL)-6 and tumor necrosis factor (TNF)-alpha] and an anti-inflammatory cytokine (IL-10) during lipopolysaccharide (LPS)-induced acute inflammation. We also estimated the influence of VIP on pituitary [FSH, LH, TSH and prolactin (PRL)], thyroid (T3 and T4), adrenal (corticosterone) and gonadal (testosterone) hormones in response to LPS-induced acute inflammation. Male Wistar-Kyoto rats were divided into four groups, which received, respectively, placebo (0.9% NaCl), LPS, VIP and VIP with LPS. The TNF-alpha and IL-6 serum concentrations were measured after 2 h from the time of the administration of the agents, IL-10 was measured after 4 h, and the pituitary, thyroid, adrenal and gonadal hormone concentrations were measured after 2 and 4 h. Cytokine concentrations were estimated using ELISA tests, and hormone concentrations were measured using RIA tests. In our experiments, LPS administration dramatically increased serum proinflammatory cytokine concentrations (TNF-alpha and IL-6) after 2 h and the anti-inflammatory cytokine (IL-10) after 4 h, as well as increasing the serum corticosterone concentration (after 2 and 4 h) and LH (after 2 h). LPS application decreased serum concentrations of T3 and TSH (both after 2 h), testosterone (after 2 and 4 h), FSH after 4 h and PRL after 4 h. VIP administration decreased the serum IL-10 concentration after 4 h and T3 concentration after 2 h and increased serum concentrations of FSH and corticosterone after 4 h. VIP administrated simultaneously with LPS decreased the LPS-induced increase in IL-6 and corticosterone concentrations (consecutively after 2 and 4 h). VIP also enhanced LPS-induced thyroid hormone (T3 and T4) suppression after 4 h and testosterone suppression after 4 h. We conclude that VIP can modulate not only immune responses but also hormonal responses during acute inflammation.